morphological and histochemical alterations in the HSV-1 infected rabbit epithelium.6 These studies have not only confirmed the observations on HSV-1 replication in vitro,7 they have also further elucidated the process of virus release from the cells after viral multiplication. Similar cytopathological alterations were detected when human dendritic and punctate lesions were investigated by means of corneal replicas.8 9
morphological and histochemical alterations in the HSV-1 infected rabbit epithelium.6 These studies have not only confirmed the observations on HSV-1 replication in vitro,7 they have also further elucidated the process of virus release from the cells after viral multiplication. Similar cytopathological alterations were detected when human dendritic and punctate lesions were investigated by means of corneal replicas. 8 9 In this paper the cytopathology of adenovirus keratoconjunctivitis (epidemic keratoconjunctivitis) is presented. The results will be discussed in relation to the similarities to or distinguishing features from the histopathology of human dendritic and punctate herpetic keratitis, also studied by the replica technique.
Subjects and methods
Corneal replicas were made from the more severely affected eye of 12 patients who presented with the typical signs and symptoms of epidemic keratoconjunctivitis. The criterion of patient selection was the presence of epithelial punctate corneal lesions (Fig 1) . Before the replica was made conjunctival swabs were taken for virus culture, and conjunctival scrapings were made. The scrapings were stained with Giemsa stain and examined by light microscopy. The technique of making a replica has been described in detail elsewhere.' 3 In short, the procedure is as follows: (a) (Fig 2) . Some of these cells had nuclear or cytoplasmic vacuoles or dark bodies by phases contrast microscopy. Marked cellular changes were observed in the areas of punctate lesions. Some of the punctate lesions were focal in character (Fig 3) , whereas others were more diffuse (Fig 4) , showing cell alterations in wider areas. The boundaries of the lesions were not circumscribed, being constituted of cells with a moderate degree of swelling and structural deformation. The cells in the punctate lesions had become more or less rounded or globular and varied in shape and size. Some of them fused to form syncytia.
After dissolving the collodion membrane in acetone, flat mounts of diseased cells were first examined unstained and then again after staining. Most of the cells removed with the replica belonged to the areas of punctate lesions (Fig 5) . Cells from the punctate lesions showed stronger staining of their nuclei and cytoplasm than observed in normal epithelium cells, indicating a rise in their nucleoprotein content. In all replicas alterations in cell membrane were noted in many cells, which showed plicae on the cell surface by oblique illumination microscopy or dark lines by phase contrast microscopy (Fig 6) . With the latter technique part of such a cell that had developed surface plicae appeared lighter than the rest of the cell. In stained slides this part of the cells was faintly coloured. These observations suggest that viral infection induces loss of cell contents, resulting in shrivelling of the cell walls. In fact, in many specimens empty envelopes of cell membranes devoid of any detectable cell contents were observed.
In other cells, especially at the periphery of the syncytia, oblique illumination microscopy showed small surface elevations, like pebbles projecting from the surface (Fig 6) . By phase contrast microscopy of unstained cells, and light microscopy of stained slides, these surface elevations were found to be caused by cytoplasmic vacuoles. The nuclei ofmany cells also contained different sized vacuoles, whereas round dense bodies were present in other cells. Sometimes the dense bodies were located inside the nuclear vacuoles.
The intranuclear vacuoles appeared empty by haematoxylin-eosin stain (Fig 7) , except when they contained round dense bodies, but The swollen, globular cells in the punctate lesions also contained intranuclear vacuolar inclusions. However, round dense bodies were more frequently detected in these cells (Fig 9) . Similarly, syncytia in the punctate lesions also contained round dense bodies. The Bowman's membrane is thinned or even dis- Figure 6 (a) Plicae (white arrow) and protruberances (black arrow) on cell surface by oblique appears. Lund and Stefani"described the corneal illumination microscopy. (x 720) (b) Plicae appear as dark lines (white arrows) and areas of focal lesions in epidemic keratoconjunctivitis as a surface protruberances as cytoplasmic vacuoles (black arrows) by phase contrast microscopy. (Fig 8) , and showed the in the Giemsa stained conjunctival scrapings in characteristics of DNA by other staining tech-our patients is in agreement with the findings niques (Fig 9) . It Making a corneal replica in adenovirus eye infection is not only a diagnostic aid: it may also be a therapeutic measure. The therapeutic effect of the replica technique in dendritic ulcers has been reported elsewhere. 16 
